Comparison of the effects of gamma or sonochemical irradiation of carbon nanotubes and the influence on the mechanical and dielectric properties of chitosan nanocomposites.
Chitosan-carbon nanotube (Chi-CNT) composite materials have been prepared with CNTs that were surface treated using either dilute acid combined with 20 kHz ultrasound or gamma-irradiation in air. The mechanical and dielectric properties have been measured and compared. Both modification methods gave nanocomposites with much improved tensile properties over native chitosan. The sonochemically treated samples were stronger with higher tensile strength but at the expense of lower elasticity and extensibility than found when γ-irradiation was used. Impedance spectra showed differences in the polymer chain transitions and in the conduction mechanisms within the nanocomposites. The results correlated well with previous work suggesting that the two modification techniques result in CNT surfaces with higher polarity. This enhances interfacial interactions with the chitosan matrix although the extent of functionalisation was greater in the sonochemical case. This work demonstrates that sonochemical modification under mild conditions is a useful method for modifying CNTs for inclusion in nanocomposite materials. However, the resulting material properties depend on the level of treatment so that the sonochemical conditions need to be carefully evaluated and controlled if the effects are to be optimised.